Effects of monovalent ions on the transport of noradrenaline across the plasma membrane of neuronal cells (PC-12 cells).
The dependence on Na+, K+, and Cl- of uptake and accumulation of [3H]noradrenaline was studied in plasma membrane vesicles isolated from PC-12 pheochromocytoma cells. Plasma membrane vesicles accumulated [3H]noradrenaline when an inward-directed gradient for Na+ and an outward-directed gradient for K+ were imposed across the vesicle membrane. Under these conditions, initial rates of uptake of [3H]noradrenaline were saturable (Km = 0.14 microM) and inhibited by a series of substrates and inhibitors of "uptake". The IC50 values were positively correlated with those for inhibition of uptake into intact PC-12 cells. Uptake and accumulation of [3H]noradrenaline in plasma membrane vesicles were absolutely dependent on external Na+ and Cl-; they were dependent on an inwardly directed gradient for Na+ but less dependent on an inwardly directed gradient for Cl-. Internal K+ strongly enhanced uptake and accumulation of [3H]noradrenaline. Rb+, but not Li+, had the capacity to replace internal K+. Two explanations are proposed for this effect of internal K+: (a) creation of a K+ diffusion potential (inside negative) provides a driving force for inward transport, and/or (b) K+ increases the turnover rate by formation of a highly mobile potassium-carrier complex. A hypothetical scheme for the transport of noradrenaline is presented.